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(57) ABSTRACT 

The product is presented in the form of a solution and is 
composed of carbonated magnesium di-n-propylate, 
n-propanol, and a hydrofluorocarbon (HFC) diluent selected 
from 1,1,1,2-tetrafluoroethane (HFC 134a) and 1,1,1,2,3,3, 
3-heptafluoropropane (HFC 227). The product may be 
obtained by a procedure which comprises preparing a solu- 
tion of carbonated magnesium di-n-propylate in n-propanol 
and diluting said solution by addition of the HFC diluent. 
The product is suitable for de-acidifying cellulose-type 
material and preserving objects based on cellulose-type 
material. 
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radiation, thus reducing the potential for ozone destruction. 
On the other hand, the presence of hydrogen means that the 
compound is more reactive, such that it tends to decompose 
more easily before reaching the stratosphere. The rate of 
decomposition of HCFCs and HFCs is higher than that of the 
CFCs, whose lifetime is quoted at being between 60 and 100 
years. 

The object of the present invention is to find a new 
product for the non-aqueous de-acidification of cellulose- 
type materials, thus providing an addition to the arsenal of 
means available for combating acidification of cellulose- 
type materials. 

Therefore, an object of this invention consists of a 
product, in the form of a solution, for the non-aqueous 
de-acidification of cellulose-type materials which comprises 
carbonated magnesium di-n-propylate, n-propanol and an 
HFC diluent. 

An additional object of this invention consists of a pro- 
cedure for production of said product for the de-acidification 
of cellulose-type material. 

Another additional object of this invention consists of a 
method for de-acidification of cellulose-type material which 
comprises use of the aforementioned product. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides a product for 
de-acidification of cellulose-type material, hereinafter 
denominated the product of the invention, characterized 
because it is presented in the form of a solution and is 
comprised of: 

carbonated magnesium di-n-propylate, 
n-propanol, and 

an HFC diluent selected from 1,1,1,2-tetrafluoroethane 
(HFC 134a) y 1,1,1^33,3-heptafluoropropane (HFC 
227). 

Carbonated magnesium di-n-propylate is a white solid, 
^/>yith the formula (CH 3 CH 2 CH 2 0) 2 MgOCO, soluble in 
jN\?ftihydrous n-propanol and in medium-polarity solvents, 
h such as HFC 227 and HFC 134a, whose polarities are 0.8 
Debyes (D). The meaning of the term "organic solvents of 
medlUM puldiily" iu t hia doooriptio a4pchides solvents with 
a dipole m oment less than water 
toluene LjU.tO Ojf.tnd n-propanoj 
magnesium di-n-propyJaie-h«sTHipole momi 
so, in igejiej^lrit - 1ssoluble in any proportion in the HFC 
nt used for producing the product of the invention. The 
dipole moment of this diluent is approximately 0.9 D. 
Carbonated magnesium di-n-propylate, on coming into con- 
tact with moist air, reacts to give magnesium/carbonate and 
magnesium hydroxide, and slowly releases n-propanol 
according to the reaction [1]: 



20 



2(CH 3 CH 2 CH 2 0) 2 MgOCO+3H 2 0_Mg(OH) 2 +MgC0 3 
4CH 3 CH 2 CH 2 OH 



Carbonated magnesium di-n-propylate reacts vigorously 
with mineral acids releasing carbon dioxide and n-propanol, 
forming soluble magnesium salts as indicated by reaction 
[2]: 



(CH 3 CI I 2 CH 2 0) 2 MgOCO+2I ICl_MgCl 2 +C0 2 +2CH 3 CH : 
CH 2 OH 



As a result of the high solubility of carbonated magne- 
sium di-n-propylate in polar solvents, characterized by low 
surface tension and viscosity values, it can be dispersed 
deeply through the pores in the paper, reaching all points of 
cellulose-type material, and neutralizing the acids present. 



The excess reagent slowly decomposes into magnesium 
carbonate hydroxide, a stable compound of the formula 
(MgC0 3 ) 4 .Mg(OH) 2 .5H 2 0, which it deposited among the 
paper fibres to act as a alkaline reservoir protecting against 
acidic atmospheric contaminants and acids released in the 
paper during ageing. The trials carried out on papers treated 
and submitted to accelerated ageing have shown that treat- 
ment with the product of the invention [see Example 3] 
stabilizes the properties of the mechanical resistance of the 
paper, manifesting itself as a stabilization in the degree of 
whiteness. 

Carbonated magnesium di-n-propylate can be obtained 
from magnesium di-n-propylate by a procedure that com- 
prises the stages of: 
reacting a suspension of magnesium di-n-propylate in 
n-propanol with gaseous anhydrous carbon dioxide, 
until a solution of carbonated magnesium di-n- 
propylate is obtained; and 
separating said solution of carbonated magnesium di-n- 
propylate in n-propanol from the residual products, for 
example by decantation. 
Reaction of magnesium di-n-propylate with anhydrous 
carbon dioxide is an exothermic reaction, reaching tempera- 
tures of up to 45° C. and the initial solid compound insoluble 
in n-propanol [magnesium di-n-propylate] is transformed 
into a soluble form consisting of carbonated magnesium 
di-n-propylate. The reaction is taken to have reached its 
conclusion when the temperature drops to room tempera- 
ture. Next, the dark solid insoluble particles are allowed to 
sediment out on the bottom of the recipient and to give a 
clear and transparent solution. The resulting solution is 
collected by conventional techniques, for example, by 
decantation or, preferably, by suction under vacuum, and 
transferred to recipients suitable for loading, dilution or 
dosing. The carbonated magnesium di-n-propylate obtained 
is purified, for example, by evaporation of part of the solvent 
(typically 20-30%) under vacuum, 

The concentration of carbonated magnesium di-n- 
propylate in the alcoholic solution lies between 30 and 70% 
(P/P), preferably between 45 and 50% (P/P) of carbonated 
magnesium di-n-propylate, the rest consisting of n-propanol. 
It can be adjusted to the desired concentration by conven- 
tional methods, for example, by dilution with n-propanol or 
for example,43 b ^ elimination of excess solvent. 

Carbonated jLi Magnesium alkoxides can be obtained using known meth- 
itof0.8Dand 4? ods for example, Metal Alkoxides> by Bradley, D. C, 
Mehrotra, R. C. and Gaur, D. P., Academic Press, London 
(1978), and the work of Thorns, H., Epple, M, Viebrock, H. 
and Reller, A., J. Mater. Chem. 5(4)589, (1995), where the 
synthesis of different magnesium alkoxides from alcohols of 
up to four carbon atoms is described. Although various 
magnesium alkoxides are known, the literature only 
describes carbonated magnesium alkoxides derived from 
methanol (methoxymagnesium methylcarbonate) and etha- 
nol (ethoxymagnesium ethylcarbonate) and the carbonate of 
methoxy and butoxy polyethylene glycol [WO 90/03466]. 

The suspension of magnesium di-n-propylate in 
n-propanol can be prepared by different procedures. One of 
them (Procedure A) comprises reacting magnesium metal 
with anhydrous n-propanol, in the presence of iodine, at the 
temperature corresponding to the boiling point of the mix- 
ture. Another procedure (Procedure B) comprises reacting 
magnesium metal with anhydrous n-propanol in the pres- 
ence of iodine at reflux temperature and the addition of 
toluene to form an azeotrope with n-propanol. The magne- 
sium metal used in either Procedure A or B may in the form 
of a strip, in which case, it requires a suitable preparation 
(see Example 1.2). 
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Alternatively, the suspension of magnesium di-n- 
propylate in n-propanol can be prepared by \ procedure 
(Procedure C) which does not require the use oY a strip of 
magnesium but rather magnesium in powder fon^i, with a 



preferably HFC 227, in pressurized containers, up to 
de-acidification reagent concentrations [carbonated magne- 
sium di-n-propylate] lying between 1% and 10% (W/V), 
preferably between 1% and 10% (W/V) and up to concen- 
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granulomere distribution between 50 and 150W This /ptrations of n-propanol less than 10% (V/V). In a particular 
procedure C therefore comprises of; (i) reacting nragnesiur- 
in powder form, with a granulomere distribution betwetfn 
50 and 1 50m, with anhydrous n-propanol in the presence a 
iodine, wHrch acts as a catalyst. The mixture is gently heated 
until hyifrogen begins to be released. From this moment on, 
as^me reaction is strongly exothermic, the next step (ii) 
consists of cooling the reaction mixture to the temperature 
corresponding to the boiling point, with a view to controlling 
the reaction rate with gentle boiling until hydrogen is no 
longer given off and the last remaining particles of magne- 
sium have disappeared. In this fashion a suspension of 
magnesium di-n-propylate in n-propanol is obtained. 

The use of magnesium in the form of powder with the 
indicated granulomere distribution (50— I5i 
the reaction of magnesium with n-propanoJJtTthe presence 
of iodine is exothermje^and-srrme reaction medium should 
be coolejUasteaa**oTadditional energy being provided. This 
allows the reaction time to be reduced [typically, the 
total reaction time for production of magnesium di-n- 
propylate is 4-5 hours]. 

Carbonated magnesium di-n-propylate can be used in the 
production of a product, in the form of a solution, suitable 
for de-acidification of cellulose -type material along with 
n-propanol, and a diluent selected from HFC 134a and HFC 
227. 

The meaning of "cellulose-type material" as used in this 30 
description refers to a material totally or partially composed 
of cellulose fibres, including paper of all classes, tissues and 
fabrics which contain cellulose fibres of vegetal origin, for 
example, those produced from wood, cotton, flax, jute, hemp 
and other plants. Examples of such cellulose -type materials 35 
include books, documents, maps, works of art, articles 
elaborated with said materials, clothing, flags, etc. 

For use as a reagent for de-acidification of cellulose-type 
material a solution of carbonated magnesium di-n-propylate 
and n-propanol is produced, in HFC diluent, at a concen- 
tration lying between 30% and 70% (W/V) for application 
by machine and of 3.5% to 4.5% (W/V) in said HFC diluent 
for application by sprays. In general, said solution is of light 
chestnut colour and viscous. To reduce as much as possible 
the unwanted effects of the alcohol on the components of the 
paper, it is useful to concentrate the resulting solution as 
much as possible while maintaining a suitable fluidity for 
dosing. 

The concentrated solution of carbonated magnesium di-n- 
propylate is diluted to the desired concentration with a 
chemically inert and non-toxic diluent which allows the 
de-acidifying reagent to be carried inside the cellulose-type 
material. An HFC selected from HFC 134a and HFC 227 can 
be used as diluent. HFC 227 is preferable. HFC 227 has a 
boiling point of -17.3° C, at normal pressure (101,3 kPa), a 
liquid density of 1.417 g/cm 3 at 20° C (399.3 kPa). The 
surface tensions are 9.31 mN/m (at 0° C), 6.96 mN/m (at 
20° C.) and 4.8 mN/m (at 40° C.) and its dipole moment is 
0.22:0.14 D. HFC 227 has been marketed since 1991 as a 
substitute for R12 and R 114 in sectors where these chemi- 
cals have been used as coolants. The company SOLVAY 
brought this product onto the market at the beginning of 
1996 as, in September 1995, the European Commission for 
Pharmaceutical Products in Brussels (CPMP) established 
that HFC 227 was suitable for pharmaceutical inhalers. 

Dilution of the concentrated solution of carbonated mag- 
nesium di-n-propylale is carried out with the chosen HFC, 



and preferred embodiment of the invention, the product of 
the invention contains between 3.8 and 4.5% (W/V) of 
carbonated magnesium di-n-propylate, between 2 and 3% 
(V/V) of n-propanol, the rest of the mixture consisting of the 
HFC diluent chosen from HFC 227 and HFC 134a, and the 
product of the invention of said formulation is especially 
suitable for use with spray systems. 

Additionally and optionally, the product of the invention 
may contain an inert gas, for example, nitrogen, with a view 
to achieving additional pressure and propulsion. 

The resulting diluted solutions of carbonated magnesium 
di-n-propylate may be applied by conventional methods, for 
) means that example, by direct spray onto the cellulose-type material. 

This method of applying the de-acidification product does 
not require prior desiccation, under vacuum, of the 
cellulose-type material, as the distribution and impregnation 
attained using the spray is very uniform and does not lead to 
the accumulation of any type of deposit or residue on the 
cellulose-type material to be treated. In general, it is advis- 
able to work in a fume cupboard and use means of personal 
protection to avoid inhaling the spray. 

The product of de-acidification product of the cellulose- 
type material can also be carried out by means of dissolving 
in HFC to a known concentration, for the bulk 
de-acidification of books and documents, using the equip- 
ment and method described in the Spanish patent application 
P9600016 filed by the same applicant. The apparatus 
described is formed of a treatment chamber, which serves for 
the drying stages under vacuum prior to impregnation and 
recovery of solvent by evaporation-condensation. 

Therefore, the invention also provides a method for 
de-acidification of cellulose-type material, which comprises 
the application, of a quantity sufficient of the product of the 
invention for de-acidifying the cellulose -type material to be 
treated. The product of the invention may be applied to the 
cellulose-type material to be treated by means of a bulk 
de-acidification system or by spray. 

The product of the invention can be obtained through a 
procedure that comprises: 
preparing a solution of carbonated magnesium di-n- 
propylate in n-propanol; and 
diluting said solution by addition of an HFC diluent 

selected from among HFC 134a and HFC 227. 
In a particular embodiment, the concentration of carbon- 
ated magnesium di-n-propylate in said alcoholic solution 
lies between 30% and 70% (W/V). 

Additionally and optionally, the product of the invention 
may contain an inert gas, for example, nitrogen. 

The following examples serve as an illustration of the 
present invention and should not be considered as limiting 
the scope thereof. 
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EXAMPLE 1 

Preparation of Carbonated Magnesium di-n- 
propylate 

1.1 Dehydration of n-propanol 

To dehydrate n-propanol a procedure such as the one 
described by A. I. Vogel, in "Practical Organic Chemistry", 
3° Ed. Longmans, London, 1961, pag. 168, is used, duly 
modified for the case of n-propanol. 
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The absorption of the product for de-acidification consti- 
tutes an indication of the alkaline reserve created in the 
5 cellulose-type material. This reservoir may play an impor- 
tant role in combating the degradation of cellulose by acid 
hydrolysis and, therefore, is going to contribute to the better 
preservation of the cellulose material. 
In the assays carried out to check the efficacy of the 
a o product provided by the invention the cellulose-type mate- 
rial used was paper in different stages of ageing (without 
ageing and submitted to accelerated ageing). 

Briefly, the assay carried out consisted of applying the 
product for de-acidifying the paper to the sheets of paper, 
ith a granulomere distribution lying between 50 and 100 Q) either to one side or to both sides, and then determining the 
k along with 7.5 g of iodine as a catalyst. Next the mixture ^ aUuline reserve created in the paper. Assays have been 

affected in different conditions of ageing of the paper. The 
results obtained are shown in Tables 1-3. 
3.1. A. Without Ageing 

The results obtained at zero time, in other words, without 
submitting the paper to an accelerated ageing process are 
shown in Table 1. 



Thus it can be affirmed that the product is soluble at any 
proportion. The carbonated magnesium di-n-propylate is 
soluble in HFC 134a -in analogue proportions, 

EXAMPLE 2 

Preparation of Carbonated Magnesium di-n- 
propylate 

2.1 Preparation of Magnesium di-n-propylate 
(Procedure C) 

In a 5-liter round-bottomed flask, 3.750 ml of anhydrous 
n-propanol are placed (3 kg, 50 mols), prepared according to 
the procedure described in Example 1.1. Next, 146 g (6 
mols) of magnesium metal are added in the form of a powder 
-wi tl 

is heated gently until hydrogen begins to be given off, and 
from then on, as the reaction is strongly exothermic, the 
reaction medium is cooled with a view to controlling the rate 
of reaction at a gentle boiling for six hours until hydrogen is 
not longer released and the last particles of magnesium have 
disappeared. A suspension of magnesium di-n-propylate, a 
light grey-coloured solid, is obtained in n-propanol. The 
mixture is allowed to cool before proceeding to the next step 
in the reaction. 770-800 g of product are obtained, with 
yields between 90-92%. 

2.2 Preparation of Carbonated Magnesium di-n- 
propylate 

A current of carbon dioxide, completely anhydrous after 
passing through two drying towers full of anhydrite, is 
passed through the suspension of magnesium di-n-propylate 
in n-propanol. The reaction is exortherraic, reaching tem- 
peratures of 45° C. The solid starting product [magnesium 
di-n-propylate] is transformed into a soluble form consisting 
of carbonated magnesium di-n-propylate. The reaction is 
over after 4-6 hours. When the temperature drops to room 
temperature the product is allowed to sediment out for 
24-48 hours until the solid dark insoluble particles are lying 
at the bottom of the flask, and the solution appears clear and 
transparent. This solution may be collected by decantation or 
even better transferred by suction under vacuum, to recipi- 
ents appropriate for loading, dilution or dosing. The mag- 
nesium content in this solution, measured by complcxomet- 
ric titration, is greater than 5%, which represents 40% as 
carbonated magnesium di-n-propylate. 

The product is purified by total evaporation of n-propanol 
under vacuum, and the Mg content analysed by complexo- 
melric titration, and the C0 2 content is determined by 
decomposition of a sample with concentrated phosphoric 
acid and collection of C0 2 in a series of towers containing 
a known excess of barium hydroxide. The results obtained 
coincide with these mentioned in Example 1.5. 

EXAMPLE 3 

Efficacy Assays 

In order to check the efficacy of a product for the 
de-acidification of the cellulose -type material provided by 
the invention some assays have been carried out to deter- 
mine the absorption of said product on a cellulose-type 
material to assay, along with some assays to determine the 
mechanical characteristics of the cellulose-type material 
treated. 

Parallel to this, by way of comparison, a commercial 
paper de-acidification product [Bookkeeper] of high effi- 
ciency has been assayed and the results compared in each 
case. 
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3.1 Absorption Assays 



TABLE 1 
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Efficacy assay (Without ageinp of the paperl 





Initial 


Dry 








Alkaline 




weight 


weight 


Humidity 






reserve 


Sample 


(B) 


(g) 


<%> 


HC1 


NaOH 


(mol/kg) 


Bookkeeper 


1.017 


0.948 


6.78 


2.565 


2.39 


0.184 


1 side 














Bookkeeper 


1.006 


0.923 


8.18 


2.565 


2.25 


0.341 


2 sides 














Invention 1 


1.012 


0.910 


10.9 


2.565 


2.01 


0.609 


side 














Invention 2 


1.006 


0.905 


10.1 


2.565 


1.5 


1.176 


sides 
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Bookkeeper: Commercial product comprising micronised magnesium 
oxide, a humectant and a freon. 

Invention: Solution of carbonated magnesium di-n-propylate and 
n-propanol in an HFC diluent selected from HFC 134a and HFC 227, at 
4%. 

HQ: No. of HQ equivalents. 
NaOH; No. of NaOH equivalents. 

As can be seen, the alkaline reserve created by the product 
of the invention is very much better (a little greater than 
three times better) than that created using Bookkeeper. 
3.I.B. Accelerated Ageing (5 Years) 

Additional assays were carried out submitting the paper to 
an accelerated ageing process, consisting of keeping the 
paper in a chamber at a temperature of 90° C. and a relative 
humidity of 50%. Under these conditions, 1 hour of treat- 
ment of the paper is equivalent to an ageing of 7.5 days. 
Next, the product is applied to the aged paper with the 
cellulose-type material to be de -acidified. In Table 2 the 
results obtained after submitting the paper to a 10-day 
treatment are shown. This period corresponds to an ageing 
of the paper of 5 years. 

TABLE 2 

Efficacy assay f Accelerated apetnp of the paper; 5 years') 



Sample 



Initial 
weight 
(8) 



Dry 
weight 
(g) 



Humidity 



HC1 



Alkaline 
reserve 
NaOH (mol/kg) 



Bookkeeper 
1 side 



1.015 0.962 



5.57 2.565 2.40 



0.171 
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(57) Abstract 



The product is in the form of a solution and is comprised of carbonated magnesium di-n-propylate, n-propanol and a 
hydrofluorocarbonated diluent (HFC) selected between 1 , 1 , 1 ,2-tetrafluoroethane (HFC 134a) and 1,1,1,2,3,3,3-heptafluoropropane (HFC 
227). The product can be obtained through a process which comprises the preparation of a solution of di-n-propylate of magnesium 
carbonate into n-propanol and diluting said solution by addition of the diluent HFC. The product is appropriate for desacidification of 
cellulose material and preservation of objects based on cellulose material. 



(57) Resumen 



El producto se presenta en forma de una disolucidn y esta" compuesto por di-n-propilato de magnesio carbonatado, n-propanol, 
y un diluyente hidrofluorocarbonado (HFC) seleccionado entre 1,1,1,2-tetrafiuoroetano (HFC 134a) y 1,1,1,2,3,3,3-heptafluoro-propano 
(HFC 227). El producto puede obtenerse mediante un procedimiento que comprende preparer una solucidn de di-n-propilato de magnesio 
carbonatado en n-propanol y diluir dicha solucion por adicidn del diluyente HFC. El producto es adecuado para desacidificar material 
celuldsico y preservar objetos a base de material celuldsico. 
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- n-propanol, y 

- un diluyente HFC seleccionado entre 1,1,1,2- 
tetrafluoro-etano (HFC 134a) y 1,1,1,2,3,3,3- 
heptaf luoropropano (HFC 227) . 

5 El di-n-propilato de magnesio carbonatado es un 

solido bianco, de formula (CH 3 CH 2 CH 2 0) 2 MgOCO, soluble en 
n-propanol anhidro y en disolventes organicos de 
polaridad media, tales como el HFC 227 y el HFC 134a, 
cuyas polaridades son de 0,8 Debyes (D) . En el sentido 

10 utilizado en esta descripcion, el termino "disolventes 
org&nicos de polaridad media" incluye los disoljcent^s con 

) 2* un moment o dipolar (m) m enor al d el aguayf/i: 1,8 D]ypor 

j£ ejemplo, el tolueiKr*T/7^ 0 , 40 D] el n-pnropano]^T^ 1*5 
N^D^^ di-n-propilato d& ""magnesio carbonatado tiene un 

15 momento dipolar de 0,8 D por lo que, en general, se 
disuelve en cualquier proporci6n en el diluyente HFC 
utilizado en la elaboracion del product© de la invencion, 
cuyo momento dipolar tipico es de 0,9 D aproximadamente . 
El di-n-propilato de magnesio carbonatado, en contacto 

20 con el aire humedo reacciona dando carbonato de magnesio 
e hidroxido de magnesio, y liberando lentamente n- 
propanol segun se muestra en la reaccion [1] : 

2 (CH 3 CH 2 CH 2 0) 2 MgOCO + 3H 2 0 ^ Mg(OH) 2 + MgC0 3 + 4CH 3 CH 2 CH 2 OH 
25 [1] 

El di-n-propilato de magnesio carbonatado reacciona 
energicamente con los acidos minerales liberando dioxido 
de carbono y n-propanol, y formandose sales magnesicas 
30 solubles segun se muestra en la reaccion [2] : 

(CH 3 CH 2 CH 2 0) 2 MgOCO + 2 HC1 <± MgCl 2 + C0 2 + 2 CH 3 CH 2 CH 2 OH 
[2] 

35 Debido a la elevada solubilidad del di-n-propilato 

de magnesio carbonatado en disolventes polares, 
caracterizados por valores bajos de tension superficial 
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15 



magnesio metal utilizado en cualquiera de los 
Procedimientos A y B puede encontrarse en forma de cinta, 
en cuyo caso, necesita una preparacion adecuada (vease el 
Ejemplo 1.2) . 

Altemativamente, la suspension de di-n-propilato de 
magnesio en n-propanol puede prepararse por un 
procedimiento (Procedimiento C) que no requiere el empleo 
de cinta de magnesio sino de magnesio en forma de polvo, 
con una granulometria de 50 a 150 ^jm. Este Procedimiento 
C comprende, por tanto, (i) hacer reaccionar magnesio en 
forma de polvo con una granulometria comprendida entre 50 
n y 150 /im^ con n-propanol anhidro en presencia de yodo, que 
actua como catalizador, calentando suavemente hasta que 
comienza el desprendimiento de hidrogeno, y, a partir de 
ese momento, como la reaccion es fuertemente exotermica, 
(ii) refrigerar la mezcla de reaccion hasta la 
temperatura de ebullicion, con el fin de controlar la 
velocidad de la reaccion a ebullicion suave hasta que 
cesa el desprendimiento de hidrogeno y desaparecen las 
ultimas particulas de magnesio, obteniendose de esta 
manera una suspension de di-n-propilato de magnesio en n- 
propanol . 

El uso de magnesio en forma de polvo con la 
granulometria indicada (50-150 ]jm)\ hace que la reaccion 
del magnesio con el n-propanol en presencia de yodo sea 
exotermica, con lo que se debe enfriar el medio de 
reaccion en lugar de aportar energia externa adicional, 
y permite, ademas, acortar el tiempo de reaccion 
[tipicamente, el tiempo total de reaccion para la 
obtencion del di-n-propilato de magnesio es de 4-5 
horas] . 

El di-n-propilato de magnesio carbonatado puede 
utilizarse en la elaboracion de un producto, en forma de 
disolucion, adecuado para la desacidif icacion de material 
celulosico junto con n-propanol, y un diluyente 
seleccionado entre el HFC 134a y el HFC 227. 

En el sentido utilizado en esta descripcion, el 



20 



25 



30 



35 
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proporciones analogas. 



EJEMPLO 2 

Preparacion de di-n-propilato de magnesio carbonatado 



10 



15 



20 



25 



2 . 1 Preparacion de di-n-propilato de magnesio 
(Procedimiento C) 

En un matraz de fondo redondo de 5 1 de capacidad, 
provisto de un refrigerante de reflujo protegido con un 
tubo de cloruro cSlcico anhidro, se colocan 3.750 ml de 
n-propanol anhidro (3 kg, 50 moles) preparado segun el 
procedimiento descrito en el Ejemplo 1-1, y, a 
continuacion, se anaden 146 g (6 moles) de magnesio metal 
en polvo con una granulometria comprendida entre 50 y 100 



jum y 7,5 g de yodo como catalizador. A continuacion, la 
mezcla de reaccion se calienta suavemente hasta que se 
inicia el desprendimiento de hidrogeno y, a partir de ese 
momento, como la reaccion es fuertemente exotermica, se 
refrigera el medio de reaccion con el fin de controlar la 
velocidad de la reaccion a ebullicion suave, durante 6 
horas, hasta que cesa el desprendimiento de hidrogeno y 
desaparecen las ultimas particulas de magnesio. Se 
obtiene una suspension en n-propanol del di-n-propilato 
de magnesio, solido de color gris claro. Se deja enfriar 
para proceder al siguiente paso de la reaccion. Se 
obtiene una cantidad de producto de 770-800 g, con 
rendimientos entre 90-92%. 



2 . 2 Preparacion de di-n-propilato de magnesio 
30 carbonatado 

A traves de la suspension de di-n-propilato de 
magnesio en n-propanol obtenida en el Ejemplo 2.1, se 
hace pasar una corriente de dioxido de carbono 
completamente anhidro despues de pasar por dos torres de 
35 secado rellenas de anhidrita. La reaccion es exotermica, 
alcanzandose temperaturas de hasta 45°C. El compuesto 
solido de partida [di-n-propilato de magnesio] va 
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